Appendix A. Details of the Linear-Quadratic Example
In this appendix we provide calculations leading to various equations in the text. We start with the description of payoffs. Putting aside export payments and any damages from the carbon stock for the moment, each country k's gross payoffs V k at any point in time are the sum of utility (area under its inverse demand curve) less production costs. With linear demand the amount purchased when the price in D is p and the border tax is τ equals Q d k = a k − bP, where P = p in D and P = p − τ in U, and so we can write
It is then easy to see that
With linear marginal costs, costs in country k are
We saw in the main body of the paper that the output produced in country
In the socially optimal problem, we have F d = τ, and so
Upon adding export payments (p−τ)Y to V u we get the flow payoffs for U; after subtracting export payments (p − τ)Y and damages To obtain the combined welfare flow in the social optimum problem we sum the payoffs in eqs. (1) and (2) from this Appendix and then substitute Q k = Q/2. To obtain each country's steady-state payoffs, we first sum demand curves to get Q = a d + a u − 2bp + bτ, use this form to substitute for p, and then sum the two countries' welfare flows to get eq.
(28) in the main text.
The form for U's gross payoff function in D's non-cooperative problem is the same as above. To obtain D's gross payoff function, we note that
We therefore have
As above, after subtracting export payments (p − τ)Y and damages δ 2 Z 2 from V d we get the flow payoffs for D:
As in the socially optimal program, the steady-state payoffs can be related to p 0 ; unlike the socially optimal program, the steady-state payoffs are also related to Y 0 (= 3Y/2). That fact explains the ambiguity in comparing D's steady-state payoffs between the two programs. 
